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Design of bandgap reference circuit with continuously
adjustable temperature coefficient

ZHUANG Chu-nan, XU Jia-xiong”

(School of Materials and Energy, Guangdong University of Technology »
Guangzhou 510006, China)

Abstract: In order to compensate the driving voltage of driver chip of thin-film-transistor liquid crystal
display(TFT-LCD) to improve the performance of TFT-LCD, in this paper, based on the standard
CMOS (3.3 V) chrt35rf 0.35 m process, a bandgap reference circuit with continuously adjustable tem-
perature coefficient is designed. The circuit includes three sub-modules of a core circuit, an operational
amplifier circuit, and a startup circuit. Using a MOS transistor as a variable resistor, the source-drain
equivalent resistance of MOS can be changed continuously by the gate voltage. Then, the temperature
coefficient of the bandgap reference can be adjusted continuously by changing the resistance ratio in
the circuit. The designed circuit is simulated by the Cadence Specter simulator. The results show that
in the working temperature range from —25 to 125 °C, the positive temperature coefficient, negative
temperature coefficient, and output voltage are 156.6~2 545.0 ppm/°C, 156.6~1 337.7 ppm/°C, and
0.95~2.67V, respectively. The power supply rejection ratio(PSRR) of the reference voltage at low
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frequencies reaches 73.13 dB. The circuit achieves continuous adjustment of the reference voltage from

negative temperature coefficient to positive temperature coefficient. In addition, the adjustment range

of temperature coefficient is large.
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Fig.1 Bandgap reference circuit
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